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SUMMARY 


When  red  cells  are  suspended  in  saline  of  lower  ionic 
strength  (LISS)  than  usual  (e.g.,  0.03  M instead  of  0.17  M) 
the  rate  of  antibody  association  is  enhanced.  Studies  were 
performed  to  evaluate  the  use  of  LISS  for  compatibility  tests. 

We  evaluated:  optimal  ionic  strength;  optimal  serum/red  cell 
ratio  and  incubation  time;  sensitivity  compared  with  methods 
used  nationally  at  present;  and  non-specific  reactions.  0.03  M 
NaCl  + 0.3  M glycine  was  established  as  the  optimal  LISS. 

Slightly  enhanced  reactivity  was  obtained  if  equal  volume  of 
serum  and  1 volume  of  RBC.  After  only  5 minutes  incubation  in 
LISS  67%  of  antiglobulin  reactive  weak  antibodies  were  detected, 
compared  with  only  33-36%  in  saline  or  albumin. 

When  30  weak  red  cell  alloantibodies  were  tested,  90%  were 
detected  after  only  10  minutes  incubation  in  LISS  compared 
with  80%  after  30,  and  only  70%  after  15  minutes  in  saline  or 
albumin  (examples  of  Rh,  Duffy,  and  Kidd  antibodies  were  not 
detected) . The  three  antibodies  missed  by  LISS  were  very  weak 
examples  of  anti-Lea  which  were  retested  x2  later  and  found  to 
be  weakly  reactive  in  LISS.  When  100  antibodies  of  varying 
characteristics  were  tested,  agglutinating  antibodies  were  gen- 
erally found  to  not  be  enhanced  by  LISS  but  all  of  the  antiglobu- 
lin  reactive  antibodies  reacted  equally  or  better  with  LISS 
suspended  cells.  Non-specific  reactions  have  not  been  a problem 
to  date.  LISS  appears  to  have  significant  advantages  over  current 
compatibility  test  procedures. 
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BACKGROUND 


It  has  been  common  practice  for  many  years  to  carry  out  compati- 
bility testing  on  red  cells  suspended  in  normal  (0.9%)  saline  (NaCl) . 
The  most  commonly  used  procedures  involve  incubating  donor  red  cells 
and  recipient  serum  at  room  temperature  and  37C.  Bovine  albumin  is 
often  added  and  after  the  tubes  are  inspected  for  agglutination  the 
red  cells  are  washed  and  tested  with  antiglobulin  serum  (indirect 
antiglobulin  test) . Incubation  times  are  not  standard,  but  usually 
times  such  as  those,  recommended  by  the  AABB  Technical  Methods  and 
Procedures  Manual  (1)  are  used,  i.e.,  15-30  minutes  at  room  tempera- 
ture followed  by  15-30  minutes  at  37C.  It  was  reported  that  sen- 
sitization of  cells  in  bovine  albumin  medium,  prior  to  the  addition 
of  the  antiglobulin  reagent,  enhanced  the  strength  of  the  reaction 
above  that  of  the  traditional  method  using  saline  (2)  . From  this 
study  it  was  concluded  that  a 15  minute  sensitization  period  of 
albumin-suspended  cells,  with  sera  containing  antibodies,  is  equal 
to  a longer  time  of  incubation  in  either  medium  when  followed  by 
the  antiglobulin  procedure. 

In  1964,  Hughes- Jones  et  al  (3)  and  Elliot  et  al  (4)  showed 
that  if  the  ionic  strength  of  the  red  cell  suspending  medium  was 
lowered  the  antiglobulin  reaction  was  considerably  enhanced.  The 
speed  of  reaction  can  be  increased  1000-fold  by  a reduction  in 
the  salt  concentration  from  0.17  M to  0.03  M (5).  Although  these 
reports  suggested  from  the  detection  of  most  blood  group  antibodies 
was  enhanced,  and  indeed,  suggested  that  sensitivity  equaled  that 
of  using  enzyme-treated  red  cells,  the  principles  have  not  been 
generally  utilized  in  manual  testing  although  they  have  been  employed 
in  automated  antibody  testing  (6) . 

However,  one  study  (7)  has  been  reported  using  a low  ionic 
strength  solution  as  a red  cell  diluent  as  a routine  method  in  a 
large  blood  bank,  and  the  results  appear  very  promising.  Following 
institution  of  the  low  ionic  strength  method,  the  total  number  of 
antibodies  detected  increased,  and  the  reactions  were  more  clear- 
cut  and  easier  to  interpret.  An  incubation  time  of  only  5 minutes 
was  employed.  More  than  100,000  units  of  blood  crossmatched  using 
this  method  have  been  transfused  without  any  transfusion  reactions 
due  to  unidentified  blood  group  antibodies.  Unfortunately,  parallel 
studies  utilizing  low  ionic  strength  solution  and  saline  were  not 
reported,  the  only  controls  consisting  of  a comparison  with  results 
of  the  previous  year. 

Two  further  studies  have  been  published,  utilizing  a low  ionic 
strength  medium  for  antibody  detection  (8,9) . Both  of  these  studies 
suggested  that  low  ionic  strength  solutions  were  advantageous  in 
antibody  detection. 

The  main  advantages  of  LISS  seem  to  be:  1)  A generally  agreed 
upon  shortening  of  the  incubation  time  and  2)  There  are  indications 


1 


in  the  literature  that  some  antibodies  may  be  detected  by  LISS  that 
are  missed  in  the  regular  saline  system.  Some  of  these  antibodies 
belong  to  the  group  generally  considered  as  being  clinically  im- 
portant (e.g.,  Rh  and  Kidd)  but  others  are  considered  clinically 
insignificant  (e.g.,  Bg) . 

The  disadvantages  of  LISS  may  be  1)  Non-specificity  under 
certain  conditions  (e.g.,  ionic  strength  of  solution  too  low 
causing  non-specific  aggregation  of  non-sensitized  red  cells; 
non-specific  uptake  of  complement  under  certain  conditions  (10) ; 
non-specificity  associated  with  certain  anti-human  sera.  2)  En- 
hancement of  clinically  insignificant  antibodies  (e.g.,  cold  auto- 
antibodies (I),  Bg,  etc).  3) Increase  in  thermal  range  of  some  cold 
antibodies  (e.g.,  some  anti-M  that  react  only  at  room  temperature 
with  saline  suspended  cells  will  react  at  37C  with  LISS  suspended 
cells . 4)  One  report  shows  decreased  sensitivity  in  the  detection 

of  Lewis  antibodies.  5)  Instability  of  LISS  (without  preservatives) . 
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READING  (GRADING)  OF  AGGLUTINATION  RESULTS  FOR  TOTAL  STUDY 


All  tests  were  inspected  macroscopically  and  all  negative 
reactions  were  checked  microscopically.  The  following  gradings  were 
used . 

i ' 

4 £ ++++  No  agglutinated  cells  - background  clear* 

3 £ +++  Several  large  agglutinates  - few  free  cells  - 
background  clear* 

2 £ ++  Moderate  size  agglutinates  - more  free  cells  - 
_ background  slightly  cloudy* 

1 £ + Numerous  small  agglutinates  - many  free  cells  - 
background  cloudy* 

•Visible  Macroscopically 

% £ ± Scattered  agglutinates  in  a sea  of  unagglutinated 
cells** 

0 No  agglutination 

♦•Usually  visible  macroscopically 


If  ( ) is  used  it  indicates  a slightly  weaker  reaction  - 
e .g.,,  (1)  is  weaker  than  1. 

*=  intermediate  reaction  - e.g.,  2*s  is  stronger  than  2 but 
weaker  than  3. 
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I.  DETERMINATION  OF  OPTIMUM  IONIC  STRENGTH  FOR  RED  CELL  DILUENT 


a)  Low  ionic  strength  solutions  (LISS)  were  prepared  using 
0.17  M NaCl  diluted  in  varying  amounts  of  0.3  M solution 
sodium  glycinate.  Osmolality  of  all  solutions  was  measured 
and  recorded. 

b)  A pilot  study  was  performed  on  20  normal  sera  containing 
no  antibodies  by  saline,  albumin,  enzyme  or  antiglobulin 
techniques,  and  20  weak  antibodies  (e.g.,  ABO,  Rh,  K,  Fya, 
Jka)  using  red  cells  suspended  in  NaCl  solutions  with 
molarities  ranging  from  0.01  - 0.17. 


An  ionic  strength  that  gave  no  false-positive  reactions  with 
the  normal  sera  and  gave  optimal  reactions  with  the  antibodies 
was  selected  for  the  rest  of  the  study. 
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PREPARATION  OF  LOW  IONIC  STRENGTH  SOLUTIONS  (LISS) 


Sodium  Chloride  Molarity 


Saline  (0.17  M) 

P04  Buffer  (0.15  M) 

Sodium  Glycinate 
(0.3  M) 


Osmolality 


PH 


0.17 

0.10 

0.07 

0.04 

0.03 

0.02 

0.01 

980 

590 

410 

236 

180 

118 

59  ml 

20 

20 

20 

20 

20 

20 

20  ml 

- 

390 

570 

744 

800 

862 

921  ml 

316 

308 

304 

302 

300 

298 

295  ml 

6.8  6.8  6.8  6.9 


ormal  Scrum  X Bay  Area  Panel  1022577 


b)  Indirect  Antiglobulin  Tost  at  37  C (30  minutes  incubation) 


SALT  SOLUTIONS 


0.01 

0.02 

0.03 

0.04 

0.07 

0.10 

0.17 
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0 
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o8 

o8 

o8 

5 

+m 
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o8 

0 

0 

0 

6 
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0 

0 

0 

o8 

0 

7 . 

(l)m 
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o8 

0 

0 

8 

+m 

0s 

0s 

0 

0 

o8 

0 

9 

08 

0s 

0 

0 

0 

0 

0 

10 

0s 

o8 

0 

0 

0 

0 

0 

11 
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0 

0 

0 

0 

0 

12 

0s 
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0 

0 

0 

0 

0 

13 
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0 

0 

0 

14 
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0 

0 

0 

0 

0 

15  ' 

<t)m 

(t)m 

0s 

o8 

0- 

0 

0 

16 

0s 

0s 

0 

* os  1 

• 0 

0 

0 

17 

(i)® 

d)n 

0 

0 

0 

0 

0 

18 

0s 

(i)m 

0 

0 

0 
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0 

20 

o8 

0 

• 

0 
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m * microscopically  positive 

8 » "sticky",  i.o.,  a few  cello  sticking  togethor, 
no  dofinito  agglutination 


3 tl.  Scrum  Containing  Alloantibodioa  3^  Day  Aroa  Panol  1022577 
a)  Agglutination  at  20°C  (30  mlnutoo  incubation) 


SALT  SOLUTIONS 


• 

0.01 

0.02 

0.03 

0.04 

0.07 

0.10 

0.17 

1.  Anti-A 

4 

4 

4 

4 

4 

4 

4 

2.  Anti-B 

4 

4 

4 

4 

4 

4 

4 

3.  Anti-H 

1 

1 

1 

U) 

(1) 

(1) 

(1) 

4.  Anti-N 

(1) 

(1) 

(1) 

k 

0 

0 

0 

5.  Anti-Lea 

(1) 

(1) 

(1) 

(l) 

(1) 

(1) 

(1) 

6.  Anti-Px 

3 

3 

3 

2% 

2\ 

2% 

A 

b)  Agglutination  at 

0.01 

37°C  (30 

0.02 

minutes  incubation) 

SALT  SOLUTIONS 

0.03  0.04  0.07 

0.10 

0.17 
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Summary  of  Results  of  Part  I 


Salt  solutions  of  different  ionic  strengths  were  prepared  by 
diluting  buffered  saline  with  sodium  glycinate  solutions  to  produce 
solutions  with  sodium  chloride  molarities  varying  from  0.01  to  0.17. 

20  normal  sera  were  then  tested  for  their  ability  to  agglutinate 
normal  red  cells  after  incubation  at  37C  in  each  of  these  solutions. 
Normal  sera  did  not  cause  direct  agglutination  of  normal  red  cells 
in  any  of  the  solutions  tested. 

The  20  normal  sera  were  then  tested  against  normal  red  cells 
by  the  indirect  antiglobulin  test  after  incubation  at  37C.  Micro- 
scopically positive  results  were  obtained  with  salt  solutions  of 
sodium  chloride  molarity  of  0.01  and  0.02.  Although  there  were 
occasional  "sticky"  reactions  using  solutions  of  molarity  of  0.03 
and  higher  there  was  only  one  microscopically  positive  reaction  at 
molarity  of  0.03. 

Next,  20  sera  containing  antibodies  were  tested.  Antibodies 
tested  included  Anti-A,  -B,  -H,  -N,  -Leb,  -P^,  -K,  -Jka,  -Fy  , -D, 

-C,  -E,  -e,  -c  and  -Lea.  The  results  of  direct  agglutination  at 
37C  were  negative  throughout.  Results  of  direct  agglutination  at 
20C  and  of  the  indirect  antiglobulin  test  at  37C  revealed  slight 
but  definite  augmentation  of  the  reactions  particularly  in  solutions 
of  sodium  chloride  molarity  of  0.03.  The  0.03  M solution  was  selected 
for  further  studies. 
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2.  DETERMINATION  OF  OPTIMAL  INCUBATION  PERIOD 


30  weak  antibodies  (antibodies  were  selected  that  gave  2 +, 
or  less,  reactions  by  conventional  techniques  using  saline  suspended 
cells)  were  tested  against  red  cells  suspended  in  saline  (0.17  M) , 

30%  bovine  albumin  or  low  ionic  strength  solution  (LISS)  by  indirect 
antiglobulin  test. 

A recently  published  study  (Moore,  H.C.  and  Mollison,  P.L., 
Transfusion  16:291,  1976)  has  shown  that  is  important  to  use  equal 
volumes  of  LISS  suspended  red  cells  and  serum  rather  than  the  con- 
ventional 2 volumes  of  serum  to  1 volume  of  5%  red  cells,  ( to 
avoid  affecting  the  ionic  strength  of  the  LISS) . Therefore,  the 
following  techniques  were  used  in  the  comparative  study. 

Indirect  Antiglobulin  Test  (I AT) 

Saline  (Sal) : 2 volumes  of  serum  were  added  to  a 10x7 5mm 
glass  tube  and  1 volume  of  5%  red  cells  suspended  in 
0.17  M saline  were  added.  Tests  were  either  washed  x4 
in  0.17  M saline  immediately  or  incubated  at  37C  for 
5 minutes,  10  minutes,  15  minutes,  30  minutes  or  60 
minutes  before  washing. 

Albumin  (Alb) : Same  as  saline  test  but  2 volumes  of  30% 
bovine  albumin  were  added  to  the  serum  before  red  cells 
were  added. 

Low  Ionic  Strength  Solution  (LISS) : 2 volumes  of  serum  were 
added  to  a 10x75  mm  glass  tube  and  2 volumes  of  2%  red 
cells  were  added.  Tests  were  either  washed  x4  in  0.17  M 
immediately,  or  incubated  at  37C  for  5 minutes,  10  minutes, 

15  minutes,  30  minutes,  or  60  minutes  before  washing. 

Six  sera  were  tested  by  direct  agglutination,  using  the  same 
red  cell  diluents,  volumes,  and  incubation  periods  as  above.  The 
tests  were  centrifuged  immediately,  or  following  incubation,  and  read 
for  agglutination. 

Notes : All  red  cells  used  were  washed  x3  in  normal  saline 
before  being  resuspended  in  0.17  M saline  or  LISS.  Some  of 
the  weak  antibodies  were  obtained  by  diluting  antibodies  in 
inert  normal  serum. 

As  an  extra  volume  of  red  cells  were  used  in  the 
LISS  method  a weaker  cell  suspension  (2%)  was  used  in  order  to 
keep  the  final  antigen  antibody  approximately  equal  in  all 
three  methods. 
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SUMMARY  OF  RESULTS  OF  PART  2 


A 


The  use  of  weak  antibodies  for  the  tests  demonstrated  signi- 
ficant increases  in  sensitivity  when  LISS  was  used  in  contrast  to 
normal  saline  or  albumin.  After  only  5 minutes  incubation  at  37C, 
67%  of  the  weak  antibodies  were  detected  using  LISS  suspended  red 
cells,  whereas  only  33-36%  were  detected  using  saline  or  albumin. 

At  10  minutes,  90%  of  the  antibodies  were  detected  in  LISS  compared 
to  40-53%  in  saline  or  albumin.  The  number  of  antibodies  detected 
by  LISS  did  not  increase,  even  after  1 hour  incubation;  three 
examples  of  weak  anti-Lea  not  being  detectable  at  any  ingubation 
period.  After  60  minutes  incubation,  two  of  the  anti-Le  were  not 
detected  using  albumin  either,  but  were  detected  using  saline 
suspended  cells.  Three  examples  of  weak  Rh  antibodies,  anti-C , 
anti-E  and  anti-c,  were  not  detected  by  saline  suspended  red  cells 
even  after  one  hour  of  incubation.  These  same  Rh  antibodies  were 
detected  after  10  minutes  using  LISS  and  using  albumin  suspended 
cells  one  was  detected  at  10  minutes,  two  at  30  minutes  and  all 
three  at  1 hour. 

It  is  interesting  to  note  that  after  15  minutes  incubation  in 
albumin,  which  is  one  of  the  most  commonly  used  procedures  for 
compatibility  testing  in  the  United  States,  only  70%  of  the  very 
weak  antibodies  were  detected;  1 anti-Jka,  1 anti-Fya,  1 anti-Fy  , 

3 anti-Rh  and  3 anti-Lea  were  not  detected.  In  contrast, at  10  or 
15  minutes  only  the  3 very  weak  anti-Lea  were  missed  by  the  LISS 
technique.  These  three  anti-Lea  were  tested  x2  on  different  days 
following  the  initial  testing  and  were  then  found  to  react  very 
weakly  with  LISS  suspended  cells.  If  these  results  are  substituted 
then  the  LISS  techniques  detected  10  0%  the  antibodies  at  10  minutes. 


3.  False-Positive  Reactions  Using  LISS 


a)  Sera  from  100  normal  blood  donors  and  100  unselected 
hospital  patients  antibodies  by  conventional  screening 
methods  were  retested  in  parallel  with  LISS.  All  tests 
were  incubated  at  room  temperature  and  then  37C , read 
for  agglutination  and  sensitization  detected  by  the  anti- 
globulin test.  All  negative  reactions  were  checked  micro- 
scopically . 

b)  Complement  components  and  indeed  gamma  globulin  are  known 
to  be  bound  to  red  cells  by  non-immune  mechanisms  under 
certain  low  ionic  strength  conditions.  Therefore,  20  of 
the  sera  from  a)  were  retested  using  monospecific  antiglo- 
bulin sera  at  the  antiglobulin  phase  (e.g.,  anti-IgG,  -IgM, 
-IgA,  -C3,  -C4)  . As  there  is  considerable  variation  in 
the  amount  of  anti-C-3  and  -C4  present  in  commercial  broad- 
spectrum  reagents  and  the  amount  of  anti-C3  may  be  increased 
in  future  products,  the  monospecific  anti-C-3  and  -C4  used 
will  be  at  a concentration  greater  than  that  present  in 
any  commercial  reagent  at  present. 


False-Positive  Reactions  using  LISS 


(a)  100  Normal  donors 


False-Positive  Reactions  using  L1SS 


(a)  100  Normal  donors 
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False-Positive  Reactions  using  LISS 


(b) . 20  negative  sera  tested  with  monospecific  antiglobulin  sera. 
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3v  FALSE  POSITIVE  REACTIOUC  USING  LISS 


a)  100  sera  from  unsclcctcd  hospital  paticntn  wore  tested 
against  a pool  of  two  screening  cells  (i.o.,  containing  most  common 
blood  group  antigens) . The  cells  were  washed  x 3 in  normal  saline 
and  then  resuspended  to  2'i  in  LIUS.  Two  volumes  of  those  cells 
were  added  to  tv/o  volumes  of  sera  and  incubated  at  37°C  for  10 
minutes  (incubation  time  selected  from  previous  experiments)  and 
then  v/ashed  yA  and  tested  with  commercial  (Ortho)  antiglobulin  sera. 
If  a positive  result  was  found  the  sera  was  retested  in  parallel 
with  albumin  suspended  red  cells  and  also  tested  against  a panel 
of  phenotyped  red  cells  to  identify  the  specificity  of  the  antibody. 
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b)  21  of  the  negative  sera  were  further  tested  by  indirect 
antiglobulin  test  using  anti-IgG,  -IgA,  -C3  and  -C4  at  optimal 
dilutions. 


Antiglobulin  Sera 


SUMMARY  OF  RESULTS  OF  PART  3 


When  sera  from  100  unselected  hospital  patients  were  tested 
four  positive  results  were  obtained.  One  serum  contained  anti-D 
and  another  anti-Le*5;  both  of  these  antibodies  reacted  by  "non- 
LISS"  methods.  Two  of  the  sera  contained  antibodies  reacting  by 
LISS  techniques  only  but  unfortunately  insufficient  sera  was 
available  to  identify  these  antibodies. 

No  non-specific  results  were  observed  when  sera  from  100 
normal  blood  donors  were  tested  by  the  LISS  method. 

The  use  of  powerful  monospecific  anti-IgG,  -IgA,  -C3  and 
-C4  reagents,  prepared  in  our  own  laboratory,  yielded  no  false 
positive  reactions  either. 


4.  COMPARISON  OF  SALINE,  ALBUMIN  AND  LISS  SENSITIVITY 

IN  ANTIBODY  DETECTION 


One  hundred  antibodies  were  tested  against  saline,  albumin 
and  low  ionic  strength  solution  (LISS)  suspended  red  cells.  Fifty 
of  the  antibodies  were  IgM  agglutinating  antibodies;  24  of  the  sera 
contained  IgM  agglutinating  and  IgG  sensitizing  Rh  antibodies  and 
26  reacted  only  by  indirect  antiglobulin  test. 

The  50  agglutinating  antibodies  were  read  after  immediate 
centrifugation  and  incubation  at  room  temperature  (24C)  or  20C 
for  ten  minutes.  The  antiglobulin  reactive  antibodies  were  read 
for  agglutination  following: 

a)  Immediate  centrifugation,  then  followed  by  washing  x4 
and  addition  of  antiglobulin  serum. 

b)  37C  incubation  for  optimal  incubation  period  (i.e.,  60 
minutes  for  saline  and  albumin  and  10  minutes  for  LISS) 
then  followed  by  washing  x4  and  addition  of  antiglobulin 
6erum. 


4.  COMPARISON  OF  SENSITIVITY  IN  ANTIBODY  DETECTION 


Direct  Agglutination 


1.  ABO  Sera  from  hospital  patients  tested  against  A cells 

or  B cells,  as  appropriate.  Read  after  immediate  centri- 
fugation (I.C.)  and  following  incubation  at  room  tempera- 
ture (24°C)  for  10  minutes. 
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Direct  Agglutination 
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All  tests  were  read  for  agglutination  following: 

a)  Immediate  centrifugation,  then  followed  by  washing  x4 
and  addition  of  antiglobulin  serum 

b)  37°C  incubation  for  optimal  incubation  period  (i.e.,  60 
minutes  for  saline  and  albumin  and  10  minutes  for  LISS) 

then  followed  by  washing  x4  and  addition  of  antiglobulin  serum. 

a)  Immediate  Centrifugation  (IC)  ■*  Indirect  Antiglobulin  Test  (IAT) 

Saline  Albumin  LISS 

IC  IAT  IC  IAT  IC  IAT 

Anti-D 


#1 

2 

4 

4 

4 

0 

4 

#2 

2 

3 

3 

3 

2 

2 

#3 

0 

(1) 

0 

(1) 

0 

(1) 

<4 

1 

3 

1 

3 

0 

3 

15 

2 

3 

2 

3 

1 

3 

16 

(1) 

3 

(1) 

3 

(1) 

3*s 

17 

1 

31s 

3 

3% 

(1) 

3% 

13 

3 

4 

3 

4 

3*s 

4 

* 

Us 

3% 

3 

3% 

1 

31* 

#10 

h 

3 

3 

3 

(1) 

3 

#11 

0 

3Js 

2 

3Js 

(1) 

3*5 

#12 

0 

4 

3 

4 

0 

4 

-34- 


Indirect  Antiglobulin  Test  (IAT)  continued 
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Indirect  Antiglobulin  Test  (IAT)  continued 


Saline  Albumin  LISS 
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Indirect  Antiglobulin  Test  (IAT)  continued 
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Indirect  Antlglobulin  Test  ( IAT)  continued 


"1 


Saline  Albumin  LISS 
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Indirect  Antlglobulln  Test  (IAT)  continued 
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SUMMARY  OF  RESULTS  OF  PART  4 


One  hundred  antibodies  were  tested  against  saline,  albumin 
and  low  ionic  strength  solution  (LISS)  suspended  red  cells.  Fifty 
of  the  antibodies  were  IgM  agglutinating  antibodies;  24  of  the  sera 
contained  IgM  agglutinating  and  IgG  sensitizing  Rh  antibodies  and 
26  reacted  only  by  indirect  antiglobulin  test. 

The  50  agglutinating  antibodies  were  read  after  immediate 
centrifugation  and  incubation  at  room  temperature  (24°C)  or  20°C 
for  ten  minutes.  All  of  the  antibodies,  except  two  reacted  in 
saline,  albumin  or  LISS.  The  two  exceptions  were  anti-M  that 
Were  only  detected  in  LISS. 

The  Rh  antibodies  all  reacted  by  indirect  antiglobulin  test 
in  saline,  albumin  or  LISS  but  some  of  the  IgM  agglutination  reac- 
tions were  only  detectable  by  immediate  centrifugation  (probably 
because  the  powerful  IgG  antibodies  present  blocked  available  Rh 
antigenic  sites  on  incubation) . One  such  reaction  was  undetectable 
in  LISS  on  immediate  centrifugation  but  detectable  in  saline  or 
albumin.  It  should  be  noted  that  this  same  serum  reacted  well 
when  the  immediate  centrifugation  test  in  LISS  was  tested  with  anti- 
globulin serum. 

Of  the  other  26  antiglobulin  reactive  antibodies,  one  anti-Lea 
was  not  detectable  in  albumin  whereas  one  other  anti-Lea  was  de- 
tectable in  LISS  and  albumin  but  not  saline.  All  other  antibodies 
were  detectable  in  all  three  systems.  Except  for  the  anti-Lea 
mentioned,  all  antibodies  reacted  eaual  or  better  in  the  LISS 
system  (e.g.,  2/2  anti-S,  2/2  anti-s,  2/2  anti-K,  1/2  anti-Fya, 

2/2  anti-Fyk  and  1/2  anti-Jka  tested  reacted  better  in  LISS  than 
saline  and  albumin) . 

It  should  once  again  be  noted  that  the  LISS  incubation  time 
is  only  ten  minutes  compared  to  one  hour  for  saline  and  albumin. 


/ 
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Specificity  and  Sensitivity  Under  Routine  Conditions 


1000  sera  from  unselected  hospital  patients  were  tested 
against  red  cells  from  donor  units.  Conventional  methods  using 
saline-suspended  red  cells  with  and  without  the  addition  of  30% 
albumin  were  compared  with  duplicate  tests  using  the  same  red 
cells  suspended  in  LISS.  Optimal  incubation  times  were  used. 

All  tests  were  incubated  at  room  temperature  and  then  37C,  read 
for  agglutination  at  both  temperatures  and  sensitization  detected 
by  the  antiglobulin  test.  All  negative  reactions  were  checked 
microscopically.  Any  positive  reactions  were  investigated  to 
determine  antibody  specificity. 
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Pooled  Group  0 segment  from  PMC  blood  bank. 

Sal  cells:  washed  3x  in  saline  5% 

LISS  cells:  washed  3x  in  saline  lx  in  LISS  2% 
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SUMMARY  OF  RESULTS  OF  PART  5 


1 


One  thousand  and  one  sera  from  unselected  hospital  patients 
(sera  from  four  different  pathology  laboratories)  were  tested 
against  red  cells  from  CPD  donor  segments  by  saline,  albumin  and 
LISS  techniques  at  room  temperature  and  37C.  The  tests  were 
initially  set  -up  by  incubating  at  room  temperature,  and  then  moved 
to  37C.  All  positive  reactions  at  37C  were  repeated  using  a pre- 
warmed technique  at  37C.  A total  of  44  sera  contained  antibodies. 

The  following  results  were  obtained: 


Number  of  Sera  Reactions 
Saline  Albumin  L1SS 


Room  Temperature  (24C) 
Agglutination 

8 

15 

20 

37C  Agglutination 

1 

4 

1 

Indirect  Antiglobulin 

Test  (RT  -*■  37C) 

8 

12 

27 

Indirect  Antiglobulin 

Test  (Pre-warmed  37C) 

8 

12 

26 
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Agglutination  at  room  temperature  occurred  in  20  sera  (2%)  in 
LISS  as  compared  to  8 in  saline  (0.8%)  and  15  (1.5%)  in  albumin. 
Indirect  antiglobulin  tests  at  37C  (with  a 15  minutes  of  incubation 
at  room  temperature  preceding  the  37C  incubation)  were  positive 
with  27  (2.7%)  of  the  sera  using  LISS  but  only  12  (1.2%)  using 
albumin  and  8 (0.9%)  using  saline  suspended  red  cells.  When  the 
tests  were  carried  out  at  37C  without  the  room  temperature  incuba- 
tion one  less  serum  reacted  by  the  LISS  procedure. 


Of  the  44  reactive  sera  only  39  had  sufficient  quantity  to 
test  against  panels. 


Of  the  39  sera  tested  9 did  not  react  with  any  panel  cells 
and  13  showed  blood  group  specificity. 


The  following  specificities  have  so  far  been  defined: 


Agglutinins 

1 anti-Lea:  Reacted  only  by  LISS  at  room  temperature. 


1 anti-Le  : Reacted  by  saline,  albumin  and  LISS  at  room 
temperature . 


1 anti-P 


..  Reacted  by  saline,  albumin  and  LISS  at  room 
temperature . 


2 anti-N:  Reacted  by  albumin  and  LISS  only  at  room  temper- 
ature. 


1 anti-I:  Reacted  by  LISS  only  at  room  temperature. 

2 anti-I:  Reacted  by  albumin  only  at  room  temperature 


1 anti-I:  Reacted  by  saline,  albumin  and  LISS  at  room 
temperature . 


Indirect  Antiglobulin  Test  (IAT)  at  37C 

1 anti-D:  Reacted  by  saline,  albumin,  and  LISS  in  the  IAT. 
1 anti-E:  Reacted  by  saline,  ablumin,  and  LISS  in  the  IAT. 
1 anti-K:  Reacted  by  LISS  only  in  the  IAT. 


1 ? anti-I,  H or  IH:  Reacted  by  saline,  albumin  and  LISS  in  IAT 

only. 


1 


fix- 


The  26  antibodies  not  containing  specific  antibodies  were 
retested  x2  (different  days) . (It  should  be  noted  that  the 
initial  screening  was  performed  against  red  cells  from  donor 
segments  (CPD)  and  the  repeat  screenings  were  performed  against 
Pfizer  Panoscreen  Reagent  Red  Cells  and  our  own  Bay  Area  Red  Cell 
Panel . ) 

Only  13  of  the  26  sera  reacted  when  retested.  None  of  these 
13  showed  a definable  specificity  by  the  tests  performed.  Of  these: 

- 7 reacted  by  LISS  only. 

' 

- 2 reacted  by  saline,  albumin  and  LISS. 

- 3 reacted  by  albumin  and  LISS  only. 

- 1 reacted  by  saline  and  LISS  only. 
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